Hepatic alcohol oxidation and its metabolic liability.
The pathways responsible for ethanol oxidation and the toxic results of its metabolism are reviewed. The predominant pathway for ethanol oxidation at low ethanol concentrations involves alcohol dehydrogenase. However, at high alcohol concentrations, up to 50% of ethanol uptake is 4-methylpyrazole-intensitive. Oxidation of ethanol under these conditions is associated with a change in the steady-stage concentration of catalase-H2O2. Based on recent evidence, we conclude that it is unnecessary to postulate that ethanol is oxidized directly via cytochrome P-450. Acetaldehyde production from ethanol via the microsomal subfraction can be accounted for by the combined activities of catalase-H2O2 and alcohol dehydrogenase. The metabolism of ehtanol via alcohol dehydrogenase produces a marked reduction in the hepatocellular NAD-NADH sytems. This reduction is indirectly responsible for the inhibition of glycolysis, gluconeogenesis, citric acid cycle activity, and fatty acid oxidation and may be related to some of the pathological effects observed following chronic consumption of alcohol. Attempts in inhibit alcohol dehydrogenase with alkylpyrazoles and activate catalase with substrates for peroxisomal H2O2-generating flavoproteins, while successful, may have limited applicability because of the native toxicity of the substrates themselves...